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Soybean in mixed culture with lima beans gave highest yield (1051 g). 
Si nce both of these crops are leguminous, it appears that they exert a benefi -
cial influence on each other . It may be noted that lima beans in pure stand 
gave considerably low yield (202 g). Similar results have been obta ined with 
corn . 
When different kinds of organisms benefit from a mutual association, the 
relationship between the organisms is called mutualism. These data clearly 
indicate mutualistic relationship between soybeans, lima beans, and corn. 
Mixed cropping seems to be a useful practice to follow for producing food and 
feed in the space colonies. This approach may also be useful in terrestrial 
agriculture from the standpoint of energy conservation in developed countries 
and limited availability of energy inputs in less developed countries. 
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1) Isolation of soybean lectin specific polysomes by immunoadsorption. 
Soybean lectin (SBL), a glycoprotein found in seeds, is capable of 
agglutinating red blood cells. SBL ha s a molecular weight of 120,000 daltons 
and is composed of four subunits of 30,000 daltons (Lis and Sharon, 1973). 
SBL protein comprises 0.5-5% of the total protein in defatted meal, depending 
upon the soybean variety used (Pull et ~. , 1978) . The present report describes 
the isolation of SSL-specifi c polysomes from the cotyledons of maturing seed by 
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the use of an immunoadsorption procedure. This is the first step in a project 
to detennine the molecular-genetic control and the processing events involved 
in lectin biosynthesis during seed maturation. 
The immunological isolation of specific polysomes can be achieved if 
antibodies to purified protein interact with the nascent polypeptides attached 
to the polyribosome complex. In immunoprecipitation, a second antibody (anti -
antibody) is used to precipitate the antibody-polyribosome complex (Shapiro 
et~·, 1974). More recently an immunoadsorption technique has been used to 
pull the antibody-polyribosome complex out of solution (Schutz et~., 1977) . 
In this method the second antibody was covalently attached to a cellulose 
matrix. 
Soybean lectin was purified from either whole or defatted meal of vari-
ety 'Williams' (Maturity Group III) by affinity chromatography with N-acetyl-
D-galactosamine (Allen and Neuberger, 1975). Rabbits were irrmunized with SBL 
subunits in 0. 1% sodium dodecyl sulfate and 50% Freund's complete adjuvant. 
Anti-SBL antibodies were purified from immune sera by (NH4)2so4 fractionation 
and chromatography on an SBL-Sepharose column. Non-immune rabbit immunoglobu-
1 in was purified by (NH4)2so4 fractionation and DEAE-Sephacryl chromatography . 
Serum from goats irrmunized against rabbit IgG was obtained commercially and 
the goat anti-rabbit antibodies were isolated by (NH4)2so4 fractionation and 
affinity chromatography on a rabbit IgG-Sepharose column. 
Seeds were harvested during the maturation period and were divided into 
three weight ranges of 0.15-0.19, 0.20-0.24, and 0.25-0.29 g fresh weight per 
seed. Seeds were frozen at -70°C. Polysomes were extracted from 36 g of 
whole seed and were pelleted through a 50% sucrose cushion (Goldberg et~·, 
1978). The polysome pellets were resuspended in approximately 15 ml of poly-
some buffer and were clarified by centrifugation for 5 min at 3000 x g. 
A total of 400-700 A260 units were obtained and were incubated with 2.0-2.5 µg 
of anti-SBL antibody per A260 unit. After incubation for 1.5 hr at 4°C the 
polysomes were applied at approximately 10 ml/hr to a 1 x 10 cm column contain-
ing l g of Sepharose covalently coupled to goat anti-rabbit antibody (GAR-
Sepharose). All column procedures were performed at 4°C. After sample appli-
cation, the column remained undisturbed for 2 to 18 hrs. The GAR-Sepharose 
was then washed sequentially at 50 ml/hr with the following buffers: 30 ml of 
40 mM Tris, pH 7.5, 0.28 M KCl, 5 mM MgC1 2, 50 µg/ml heparin; 30 ml of 2% 
Triton - 0.5% Na deoxycholate in the same buffer; and 100 ml of buffer without 
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detergents. The bound polysomes were then dissociated by 20 mM EDTA 
(Schutz et~·, 1977) in 40 mM Tris-HCl, pH 7.5. The column effluent was 
measured for A260 . The GAR-Sepharose matrix was regenerated by an acid wash 
to remove bound antibody and could be used repeatedly. 
In one set of experiments to demonstrate specificity of the polysome 
binding (Figure la), polysomes were applied to a GAR-Sepharose col umn without 
prior incubation with antibody. The unbound polysomes were collected and 
incubated with anti-SBL antibodies and reapplied to a second GAR-Sepharose 
column. Figure la shows that no A260 above the background absorbance of 20 mM 
EDTA was found in the effluent from the control column. In a second experi -
ment (Figure lb), polysomes were incubated with control IgG prepared from non-
irrmunized rabbits and then applied to a GAR-Sepharose column. The unbound 
effluent from the column was reincubated with anti-SBL antibody and was 
reapplied to a second GAR-Sepharose column. Again, specific bindi ng was not 
found in the control column but was found if polysomes had been incubated with 
anti-SBL antibody. 
The results presented here strongly indicate that polysomes isol ated 
from GAR-Sepharose are those active in synthesis of SBL polypeptides . Pres-
ently attempts are being made to isolate poly(A) RNA from the dissoci ated 
polysomes and to characterize it by electrophoresis in methylmercuric hydrox-
ide gels (Bailey and Davidson, 1976) and by~ vitro translation (Pelham and 
Jackson, 1976). 
Williams soybeans at maturity contain approximately 2.5% of their pro-
tein as SBL. The GAR-Sepharose immunoadsorption technique was also used with 
polysomes extracted from maturing seeds of 'Sooty'. Sooty is one of several 
varieties which have been reported to lack any detectable SBL protein (Pull 
et~·, 1978). Sooty polysomes incubated with anti-SBL antibody did not bind 
to GAR-Sepharose (data not shown) indicating that polysomes active in SBL 
synthesis may not be present in Sooty. Confirmation of whether Sooty totally 
lacks SBL mRNA or lacks a functiona l SBL mRNA will require hybridization and 
other direct experiments. 
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Figure l. Dissociation of bound polysomes from GAR-Sepharose columns. 
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1) The effect of added methionine on the growth and protein composition of 
soybean on cotyledons. 
Immature soybean cotyledons grow well in aseptic .!..!l vitro culture 
(Ann. Bot. 41: 29, 1977). The effect of adding methionine to a sulfur-
adequate medium was tested . Methionine caused a dry weight increase of 23%. 
Methionine also raised the methionine content of the protein by 22% and 
decreased the arginine content by 11 %. Preliminary data indicate that the 
latter changes are partially accounted for by an increase in the ratio of 
glycinin to conglycinin. The growth effect is apparently a result of the 
inability of the cotyledon to synthesize methionine fast enough because the 
transfer RNA for methionine had 18% more methionine attached to it when 
methionine was added. 
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